No matter whether much more resources extracted from the deposit due to advances in technology, it is clear that the amount of metal resources is finite as long as they are non-renewable. To suppress resources consumption through recycling and substitution is effective way to retard the depletion of resources.
No matter whether much more resources extracted from the deposit due to advances in technology, it is clear that the amount of metal resources is finite as long as they are non-renewable. To suppress resources consumption through recycling and substitution is effective way to retard the depletion of resources.
This study is concerned with substitutions of non-ferrous metals. Consumption model of copper, lead, and zinc is constructed considering the substitutions.
The end uses of the metals are classified into 18 categories. Demands for each categories are decided exogenously. Those demands are satisfied with the ordinary metals and seven kinds of substitutive materials. In this model, linear programming is used to decide the consumption of materials for each period. The objective function is the total extraction cost of these resources.
Sensitivity analysis for several parameters has been performed in connection with extraction cost and R / P of respective metals in the last period. As the result, in most cases substitution mitigates the depletion of metals as well as the increase of extraction cost. Especially, the substitution by aluminum and iron promotes the final R / Ps of copper increase. However, this is only true for copper and zinc, not lead. As initial reserve of lead is scarce compared to other base metals, lead will gradually be exhausted. (3) ………… (4) …… (5) …………………… (6) ………………… (7) 資源と素材 117 (2001) 
